Abstract: This talk describes an entangled photon-pair generation experiment to use a silicon wire waveguide. The results of quantum communication experiments using the silicon-based entanglement sources are also provided.
The 1.5-m band entangled photon pairs generated with this scheme are expected to be useful for quantum communication systems over optical fiber. We have reported a long-distance entanglement-based quantum key distribution experiment using the silicon-based entanglement source [9] . We implemented Bennett-Brassard-Mermin 1992 protocol [10] using time-bin entangled photon pairs from a silicon wire waveguide. The key distribution distance as a function of fiber length between Alice and Bob is shown in Fig. 2 . Thanks to the high purity of the entangled photons from the silicon-based source, we successfully distributed secure keys between two parties separated by 100 km of fiber. This is one of the experiments that achieved the longest key distribution distance over optical fiber using entanglement-based QKD schemes. 
